Abstract
Introduction
Urinary incontinence is a frequent and costly ailment responsible for an alteration in the quality of life, as well as being a handicap [1] . In Europe 35% of women are affected [2] . After [3] . Its direct cost exceeds even that of breast cancer in the United States [4] . Stress urinary incontinence (SUI) is the most common type of incontinence in women (more than 80%) [5] . Its two principal causes are abnormal urethral mobility, because of a support defect, and a sphincteric defect resulting in sphincteric insufficiency.
years of age, its impact on quality of life exceeds that of other chronic pathologies such as arterial hypertension, angina pectoris or diabetes
Results obtained with medical treatment are rather deceiving [6, 7] . However, perineal re-education, for example, improves incontinence by reducing the number of leaks and thus improves quality of life [8] . However, despite an initial cure rate of 60%, improvements gained from re-education disappear after a number of years [9] . Injections of inert material (glutaraldehyde crosslinked collagen, silicone, carbon-coated zirconium beads or hyaluronic acid/dextran copolymer) give mediocre results with less than a 50% success rate at the cost of some minor morbidity [10] [11] [12] . Surgical techniques that include colposuspension or tension-free vaginal tape, employed in cases of urethral support defect give a 5-year cure rate of more than 80% [13, 14] . However, these surgical techniques are not exempt from complications or recurrence of symptoms [15] . In fact, sphincteric insufficiency in women is a significant factor in the failure of surgical treatment for SUI [16] [17] [18] . Thus (Fig. 1) .
Deterioration of the urethral sphincter
The urodynamic measure of urethral closure pressure is used to assess the quality of the urethral sphincter at rest. Urethral closure pressure decreases with age and has been directly linked to the rarefaction of striated urethral muscle cells that occurs with ageing [28, 29] . There also exists an inverse correlation between the urethral vascular index, measured by Doppler ultrasound, the urethral closure pressure and age [30] . Thus it would appear that urethral vascularization is less extensive during urinary incontinence [31] . Compared to continent women, sphincteric volume measured by ultrasonography is also weaker in women who suffer with SUI, particularly when sphincteric insufficiency is also present [32, 33] .
Biochemical studies show that there is a modification in the metabolism of collagen and elastin fibres in the peri-urethral tissue of incontinent women [34] [35] [36] [37] [38] [39] [40] . SUI in women is also accompanied by signs of denervation of the urethral sphincter [41] . [59] . A study in mice had already demonstrated the existence of this potential [70] .
As far as striated muscle is concerned, several studies have reiterated the potential of ASCs. They can express specific striated muscle markers (desmin, myod1, myogenin, myogenic regulatory factor 6 and myosin heavy chain) and form multinucleated cells characteristic of myotubules [58, 62] . Moreover, in rabbit, the injection of cells from adipose tissue into damaged muscle enables the restoration of volume as well as the force of muscular contraction, in a way that is as efficient as when muscle satellite cells are injected [55] .
This last point could be considered as being highly significant as far as the use of these cells in the treatment of urinary incontinence is concerned. Furthermore, it should be noted that, in our experimental procedure of isolation, at least 70% to 90% of SVF cells are positive for the myoblastic marker, CD56 (Fig. 2) , and 60% to 80% of these cells are CD34 ϩ (Fig. 2) [70] .
To date, few studies have been carried out on the use of adipose tissue stem cells for urinary incontinence [73] [74] [75] . The originality of the first study by Rodriguez, et al. rests 
